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(54) [g&ma&mi ^xh5^>'3>©ft6fflm^s'H 



(57) [®*«J] 

1 Sm:<?)m8nffl5r#tf ^ A £3rf & ? 4 -V 

nmtt. ^id^mmmii ( i ) ^f^~^mm& 
£?rf i>4»sr< 1 1> im<v^wmm.v (a) 

- 3 0 °C*}t<DT g t , j&oflHKf tt«artbH fc L 

*tf, ^<fc^ i«^^{j-enm±c7)^xytca-^< 



(51)IntCl. e 
B6 OC 
CO 8K 
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0 . ( a ) - 3 0 £ 

lOOphr. RVZ.tlt,zm tT - 3 0 'CJ2Lt?);#5X 

<x5XW-0-«)5phr. (b) ( i ) WmiiZ 
i/yy-rismi&tsimi'VXRV (ii) 

v9& v&hmphWfeiihw&Bitim3 o~*n 

1 0 P h r , ZZTmMttltmii' 1 0^} 
107phrTO-#y^7^3-«)20phr 

**/,tj*d* ( c ) ( i ) ^juu-xmmx/^tm 

<ti>im<oimim. msiz an mm±.iz>>7;- 

s*u>'>&< t h m^mm^^-m 3 o p h r „ m 
w:(d) ffie^ y *&t^i5rie-k7 s y ^a^os^ 

•e** £ t swat-*-* . itriBo^A o ^-f -v. 

[ft*«2] mU^VXtiK i&80~fc>360T3M 
-h^/g^ffliOBET*ffiWatX*<J 1 5 0~^3 5 
Oilft-feyf-^— ^— /l 0 0 gOffiBODBPlgJKffi 
£*^££i: iMSIlfcrfBii^-f^. 

[ 3 ] ifrfB I- W hWctfrtc. BflfB-fc/t'O-;*. 

wmjms/ 1-^200/1 omsco^&iTx^? ^ 

Jt. «5 0Hfi5 00 0 S?ny«8MW^$J|[ 
.It 3H«3ai4fctt2fcSBtt<0^>f 

[f»#Jf 4 ] lire y KOfcJMc, MEtM^WJ 
fr\ U^-^***. ift2/l-H&5 0/l<Dlfffltf)¥ 
%7X1? h Jt&tf 2 0-fi2500$^D yco^H 

«i{cie«^^^^. 

[BMW 5 ] ffrie h v >y h wfcftt:, itiE&an&bftft 

30~&5005?h ytfOjgffl^T^fiSSrirri)^ 

[M$3 6 ] HUfB «y HOsteftfc, Htrie-t^o-x 
»8!t#ft 5/1-^200/1 coMUcri^TX^ h 
St. »50^50005?nywSi(W%«$!:f 
t ; flrE*ft*Mi*(!; T'xyfc**, fi2/l~»50 
/lcO^fflcO^TX^^ hJt&y f *>>2 0-^2500 
$^ny«Kl»WI§J^L ; *LTtWEJ*#T«t> 
3ScO-b5 5 -y ^&W^3 0—^5 0 0 5^oVc7)^H 



*>t* hzt *®WLk -th , ti*ja 1 1 Jta 2 [z%m<r> 

1 if 7 ] WK* /un-AKHtaWtt 9 0 1 o 0 
IBSfc^MAD^-f. 

tttt^ io/issioo/1 oMBtnw&rz.'**? 

bSt. »10 0~i&2 O00S7 n>tf)KfflW^S 
Sr*L ; MIB^ffiB!i*t* i, ;/-y^^. *«>3/l-*> 

2 O/lcO^ffltfO^TX^ hJt&t^75 0-^Jl 5 

0 0 S 2? o y««iW(»fi3 £ ; * LTffflB«» 
T+ScO-fe 5 5 'v?tL=f-tf%) 3 0 1 5 0 5i?ayco 

coi><0-C&^£t£!Nr®i:-rS, H*JS 1 * fctt 2 CfB 

imm.9 ] H?IBh y H«0fc»fc, - 3 0*C*»O 

<it92%^l, 4-l«Jt$r-i-tfl«^l , 4- 
^ij^y'iy, f53 5~»4 5%^Xl, 4-ffim 
SrW^ff^xi, 4-iif'J/^yxy, $«;4 0"H^7 

0 1 , 2 — t'x/M?U 

y'xyn^yv-^ xf-u-y/y^^'xynsjtyv-. 
x^-u-yvM v7i/y34fj7-aWfi^y/-< V7 
l/y//^yxy^-#ijv-^«$ii5^< i; 
t l«OX5Xh-7--C'J>.|.£i:Sr. -eft**- 3 0"C* 

8 <ov >-m*Hciaii<o * ^ -v. 

1 0 ] mflE^ y r y y -E-OKWIgrt 

2 8««ois^«»H^ * *r * fx - ( h y r 

;U3^r^^y/l'T;l'df/P) HT'S>^. #-y 

7- y ^^jco^ y *+mimmizm-hn&vcim 1 

/8-« 1 / 2 OCOW'&S ; i sttt . w* 
jg i ~9 cov>#iiMclBtttO^'f -V. 

1 1 ] mflB^ »ru y ^l* 5 . -?-c7)®ElS1gl*l 
ts» 2 5 fli^-&ssijs^ ^ £ t'X - 3 - ( h 

^^stt-rs, tt*«i~i oou-rn*Hc!B«jo^^ 
■v. 

[00 0 1] 

xig^jajs (Tg) **^-&^xyfca^<«BWB»tt 

527>- 3 ^ (ice traction) <t 0 *<zm\^Mz 

1 1> lHoasJqffL Ml^^^y^fc^Sn?PJSr^'f 
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[00 023 

&mm^ts94^hu-y vcommim^coWF&m: 

[00 03] ffiV>#5Xt"M£ (Tg' s) N 
-T=5r^*>- 3 0°C*)H^9X!EUaKSrWrSx5X 

ifiV^«HBtfKB«"C I- W K :/A»^Mi»SflHfcfc 

[0004] «-<?o^c7)^(t«ia^^^'f' ; \' 

6. 6 3 9#£#E"~"$iT.*:l^ 

[0005] *,±<r>94 ■vwxgiafcaMN-afcabfcR 
[0006] u>>u ii-c«i«ai*isLTv^au»± 

-t&Zbtf^£t.z< l zM&ix&b^ie>ti&. 

[00073 ©ewe >rmtm^ 

tfBWIMfW , 519, 430. 5, 066, 721. 
5, 2 27, 4 2 5&IX5, 6 1 6. 6 3 9# 

[0008]*-f-\*hWK ^A«J*fc F«J^)«BS*5l£A« 

TVkT t HS*^** 1 **) J: o &ttttt£ N + H/vH 
^«rt»3 y FoWJIB* y h "7-? lets**-* 
fcAfc: fc * t'^&fflstrc % X^$> i t rtWSSiiS 



5 7 ^ a ycQfflMteWibtlX vvfc v \ 

[00093 *m&mnz&^x. mm r &v 

ftj &i/ ray^Hj lizz.x°&m?&ti&imiz 

Mfeztixi^m*). -tmtzim&t:i±®mmj* 

jm*mt?h. mm ^m■^m■^ tezzx*&m~tz,n> 
mizMfeL&mv-mtoiz^msm&Mizy 
^yvimm-tttzMzmm^tn^imm-tt. 
to*? ^mmti^m^Rtm^tsm if& sift* 

lzffl%X?$>2>. 

[ o 0 1 0 3 sis r p h r j «u zzx'&m-t&miz. 

I®077^f ^CtlV ^AlOOSiSBfcfcOO 
[00 113 d'AtJtJirfArjyy^yKiOTgJiC:^ 

[00 123 

[fRffi^«?«H-rSfctf><0#®3 $^4 5~ 

*tl6 5. »*t<(i^5 0~^6 0^Hrtc0^ 3 TA 

0^^^T'$)-3T. ^^Affl^ftA<rfAl 0 Ofiigfofc 
^ 0 . ( a ) - 3 0^*}»^9X!|6^iag5r*-ri,^- 
^r< fc 1 1 l»yiy{:«^<X7^ 5~l 
OOphr, Rl/ZtllzmtX- 3 O'Cfiltu ASWtC 

<±-3 O'C — i ox:<7)#7Xifc&i&mtt-f&'j?%< 

r . ( b ) ( i > im±.izis7s->mz&ttimi/v 

ijKlf (ii) *-Xv7*7 ~;9 i.*)m>mfrt>WR%1x 
t^^tmMmS0-mi lOphr, S*>0t*55O 
-*100phr, d ^T'^t^^iKflB^ U 1 
0-H6l07phr, fi>OC»30~l!>97phrR 
Uf^-iKy 7*7 >y 3— *t>2 0 p h r &&A,Tf& *) s 
( c ) ( i ) -fe;Po-Xi^S2lT/^iii*tJ; 

t^gft. Ml: (ii) mm±l,z~>7S-i\s%Z1i-t 

t l«c7)^jD^2~*«>3 0ph r. #^0"C^5-*7 
25phr. m/lz ( d ) Buf5>- Vtm/mM*? 5 >y 

tcl±*mmW±<Vt} i v*~>>l&b%Jfc&cr>®ft. Mt>' 

tc^< t la^Buia^'xMca-^x^x f-V-t 
[00133 mmz. firiB^ 77U y^j^v-'j^+mr 



(4) 



**HPP1 1-157303 



mmamizm-zn&im i 1/20 wmmz 

± tut t f i^)vm<r)ms.t tz\mi)wmx'&.mi,z 

[ 0 0 1 4 1 hhhc y F^j>.mmwzco 

mtmtt&mzm^x . r^xv^^^By^^htz 

yarAfgiiijffiia (•r*^*>i^2 3x:> x- 

[0015] *^<o-ffiCJsv^T. *«S^tfi-fe^o 

mit*fru-xMm<mmT&&*mmx'$>& z\ t ** 

T. fflH r-b^a-x^tj kit, tzbttttimtf* 
/Jn^TX^? httMJttStLTt, 
[0016] S ^(CfficOffi^tiV^T. HMWlc^O* 

[0017] ^Wngmeytztblz, Jnun-ximmi 
IiL<li»50NH)5000S^Dy, 1&&L<im 
100-H^2000S;py«0f^liS$, #5/1 

-*)200/i, ^SlXtem o/i-^fti 00/1 

Wt^<'0t Ltz. &2/l~ift50/l. #£L< 

«i|f»3/i-^2o/ico^rx^ hit. mf%>2 

0-H^2500, Kf^L<{i^5 0-*Jl 500S^D 

[0018] 5 7 ItMt L < \m3 0 

-H&5 00, »^L<(i^3 0-*«Jl SOS^oycOT 

[0019] 4- > rhi' »/Y 3±.mm \,zanhWk<r> 
w&is v tmfmmbafflvmn-ithwt. zco± o & 
WMcoi&T g«x5xh ^-^cox y r U y^ffllz x h 
IVm&kmz , 3frSi-e*> 0 , * LT iiicor 5 ? 

>*m>htzMzm\ztvrz*wmm 

[00 20] T;U3drv^7>-^^<^-yr 

v>?Mv>-/7>mmt. ^mm^mmtmm^ 



[0021] rit. # 77 'J y^Jtf>)Bfl|!Og|tfh 011 
xtf* 77'J y^*fc:**iiasKy XA'? HJgti. 

ifcli-te^ 5 7 *t£Pfc h W 7 H 3 yy*>>y FO^Aiffi. 
[0022] ^ 0 t^cDizthoyZftZ. o 77'J f 

[0023] ^mmza^x. mwmm//^tz\t^ 

7S7 ?n?b <oraoKf^co* 77'J y^Kmit. US 
Iz&tX. 9 ■< his 7 h* ^Affl^4><0-e<0 J: 3 £)B 
^WtcS^RtX^-TI. -I i: tc*-f •?» C t fcct 
h P y FcDT4 X h 5 ? 3 ^S^STtib 

[0024] ^Hjjor^^^-f xst^— Btrieve. 
immjm?Rvwm®mimit>K %bm&$-h?4* 

7 \ t <DmMtf^zmmz^uttmzfm&*&&titz 
mffl\z®ttmzmmz-<t. ^coto^mmi^^ 

ffi&? 4 -V* hi/ y b'O^MtcJt^T ^ -IW/?KW) 
^f+M'7mMI6«(±. ^(ci-oT. Uft 

mzmmzixtzmwftt,z^< ^m^iitz^mcowm 
mt/t. tzimBo®.?*^ u#s . mimftL^tfj 
^*m±.znm-?z> b%izmmmffiizMLx-?>omh 
<nx\ mT<v^itz<^&(?>&m&&L$.tzimtifc 
h \ Atm<nw&x-m*. &zbw$><>). ^m^tih\t 

im<»m\,zWB<r)3. £ Tlt^Z b ^IEM$$ ti%> . L* 1 
m®±X'(r>'?'{ J r<r>mmzi.~>xmk-£titzb%. ?4 

■Y^m^tttzmmit . wm^»p ^AjHj^rtK 

<fc 0 t*St=«v\ J; 0fiv>M^7 Ho*®* s . Tift 
*RL<tgfB»iflr hU 7 H^ffl J: 0 fc*fc«Wrr*fcie> 
CO J: >J^# £ 4: \tWt>XWt>frX'$> 

ZcoZbtf, ^MzLX7mmB&cWA,3ljjtf?J 

[0 02 5] 2|!^BJ1<7)75^x-{X^i>V^-r. ^^^rh 
1^7 F=fAffl^!Bj<7)iti6<7)X5X 3 0'C*}i 
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[0026] *w>mz&^xmm^&ttntt£M%3- 

£-&tiK i-X 1 , ^3 5~ift4 5 

% (»*tt4 2%) <r>^x\ , 4-mk£3i-f&*> z/X 
1. 4-7KUy^^'X^ x #j4 0~~ifr7 0%<Db'x^ 
1 . 2 — 3 0 6 Ot^lB^T g 

l. 4-*<M yri^y, -T yri/y/^^yxya* 

iSzcy?-#y-?-ZiztJ. l«ULtO*-<D<fc33rX5 

a h 3 o -C * ^ii-eaJ3LheoT g trnwam 

- 3 0"C*)HiOT g Sr#f-§a«^) 
T**. ffi:->T. 3, 4-tf!MV:7V>\ iKKii 

4 0%^xf-i^:xi§wft£-irtf. a^s^-c«jt$^ 

tXfl/y//^yxy3^lj7-X7Xh7-, at^ 

70%i O^-vi l , 2 -b'x/i^£^tf«b'x/Mf >j 7 
^i>-I5X h •?—<?>£ o ^rx^x h"7— ati-?-^ i 
o &x 5 x h -7-IOT "CfcUiT-ab h &H"C 

[0 0 2 7] -3 O^jfc^Tg^fcMfX^XW 

t\ *«>5«fi%^-C^fl!lcOX7Xhv- (±mp£;ft 
JX5Xh7- , -?-«7)a*>c7)v»<O3&>*<-3 0 
•CfcLbfcT g v»h A«jft*«f»fc***i# 
ifttiWJfcD/^coff £ U^rfAjftSSrCtt* 

[o o 2 8 3 ^.m^^cntzihco-^tvu—xmmt. 

tmizii »t * ^mmizfUKwrncoimvnmz i>&ttt^ 

rnvx^mttzimmx' v <?- >im& s 
$&-?&£ottmz£'>xw&isnz>. *)\s\3-xw, 

MnimmM&b » fc' £ . Witf >y Kb;Ma 

$t~>xmnxh. 

[0029] ±izm^Lttttms*>uri--xim<7>m 
mzmz. mtmx'hzzkzw&L. mco^x-m^. 



[0 0 30] *.)W—XlfflmtV}9 0%~~ 1 0 0%cOM 

***L»*. **ttSttBi £ £ t- **i a* 'J ^x 

*.%zti&zkmmzti&. 
[0031] m.^^i^-xmmn. mutR ett 

e nma i e rft.fr CzCryf&xco^Wt.V) A r b oc e 1 
( gUffigl ) , *cO{F(Ji0Utf A rbocel B40 
0<0 i 3 &k<yTt'&& «*<0*1*l$it 
li. Re ttenmaie r^t^^Oa^CO^S 

COL i g n o c e 1 <g|8fg«l) s ZCD&MmUfL i 
gnoce 1 HB 1 2 0CD£?%l>C0X'fo&Zkti ! X' 

[0032] 4>£?). mmmzm&CO*:? 5 -y 7 Wi 

^^ft^J&jaaJti. i; £ fc* £ " cenosphere 
s" tn¥«mS-fe5$-yi7^J^«T'fel., -?-<?) <fc a 3r« 
fi«4Wi(f . i 1 t e c L t dtti^Wl^ 

tO^cOT e c f i 1 . ZcDMi&mtlfTe c f i 1 T 
8 5LDMTec f i 1 1 2 5 k LX%t?tth . 
[0033] *aqH(ctJ^-C«ffl-i-4fc«x?>«*^c»MB» 
•fe^S-yiy^ta. t9(cWfcLfcJ:d(Cx ^30-^5 
00S?oy, «F4L<«i^j3 0~*«;l 5 0 S^uyo 

^O^f${^-(LL#. .ItiliiMjO. 7~*n. 1(0 

[0 0 34] i/U*i:yX>tS^<l7Xh?-!:?: 

^•yyU^^PJ*^ *WMCOT7?"r4Xl l Z}5\^X. is 

mar, ±^j*$^i*^(;ie«8§ix 

)V) tfVXJlyj VcoXo^:. tfVX/U? 4 HJtSr-^ 
tr. a^<^r;pndf^^5ytc*-^<^-y7"U>-^J*i 
Z.ixty\iZ^XT)V^)Vmi., CTxtf^f- 
x^at/Totr;Pfi*^SK-CS. r;urj^>-a 
tiff* L< fiP< h^^aVXh^5^fe&»4.i»?S-h.4. 
^W^Wit'x (hyxh^v-^y^TntVP) ^fy 

[0035] 3£.m&mmzt5^x&mzti&. mim 

^'J** ^ ff4tV^ < , 

[0036] ^SIHBctJV^ff* L<{ifiBffl$ilS^'f 
«S^Hi. «itf *■ 4 IH- h U ^ J±o>£ o «r^T»tt^ 'J 

[0 037] Wmm\ (isV*r)lt. «i»5 0~l 
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OOOOt^ho-A, L<it5 0-4 0 0:* 

mmt. i g^fc o»8 o-$*)3,o o w-^-ok 

^3 60f^-h;l/4mUI.. «S®aS^O 

BETSIJJournal of the Ame r i 
can Chemical Soc i e ty s 0 
3041(193 0*) Cffii£$*l.TVM>. 

[0038] mm.mziooshtz'omi s 

0-^350, f LTMIif52 0 0~*53 0 04S% 
y^^~Y)Va)^meO^^-)Vy-S>\y—Y (DBP) © 

[00393 ^y^iim^wtRitfc^oTSisgsn*. 

m«f0. 0 1~0. 0 5S^oyeD^H<7^F%|i|5gm 
D'KKXiefcv*. 

[ 0 0 4 0 ] cO^Wfc A*T'^ & 0#tf*mi 

iz&v&mmtoKMz^rjax'Z . muiz\z\x<rm<ntz 

#>f3fX'h->xmfe£tl%\,^K H i - S i 1 

O21 0. 2 4 3^<50^«;-CPPG-f yfXbO— X#> 

4>mmW^A*T'# ii'WiWilfZeosi 1 1 

1 65MP«J:3iRhon e-Pou 1 e nc*>(>A 
#X# his*)* ; Mt/KDe g u s s a AG*^^Ji. 
JfVN2. VN3, BV 3 3 7 0 GR^JjcfA^X' 
^-Sv-'J*. MW:J. M Hube r *t#>£>c7)0IUfcf 
Hubersil 8 7 4 5 tf> J; otci'V*lti i fo&. 

[0041] M/7 F^Ac^rf A*fif£%#, «*?>jl?i? 
«HiS*iXv>**BifiML vSttM, a?©W 

mm. v msmm.x/^/y^m±m. 
< mmxwittti'V -#y7? -y $ -y ? x 

izXiXmHriSti&Zkte. *&fficr>%m%lz£~,X® 

mzmmztiz. *tmv>%mgizma<v£ d mm 

ay'^yb^nmzti&mmzmftLx. iMomn 
mimmzti. zixim<r>m.xmi?;mmzti&. 

[0042] j&kfynfcsfxnx—tfy-f? yfRXfisO 

#cr>mm.&j%mwu^ m^Ltz. m^co^-^yy^-y 
<r>£o%vnmfezti&mmx'iz%\w. astm& 

W. ?4TN-299. N-234. N-220, N — 
134, N- 1 1 5Sl^N- 1 1 0><?>1*<7)X°foh„ ij— 
i£y7=7y?<r>54-r<rmmi.. +Mz. 

h-otztbcommistizmm. nmmmmz\^< 

ftLXtJ-YbUv V(Dtztbcozfj>%i-£l,z}5l,fZ,mm& 



iz£&mm<t<r)fflmftx$>&. i>Lmmzti&vx'#)ti 

Bf. ««ft#aMi<0AfflW*MJi*&0 . 5-*)10ph 
r . mm l-«5phr KW" & . JnlJft&to&M 
B*5r;SJ3m~**78 0 P hr$r flfj£U#l>. -?-<^)J:a^ 

jiiiJi^iWiHgrsMi, t7f^i; stf/sfctts* 

~^5phrSr1f^-r^. tt*W$rSiS*flS«i. Witf 
y7i-^-p-7i-l/yy'7SyMThe Va 
nderbilt Rubber Handbook 
(1978) 03 4 4~3 4 6HtcM^n^J;9^fl!! 

o~)%><?yx$>hz\bitx%h. xYy-^mskmnmm 
%mm i ~ 5 p h r s-flus-rs . t> tffiffl 

ATTvyMz&tszttfxz&sittjmcrimm 

fi*fir»4» 0 . 5-*)4 P hr fcAftSf S . BftSEttO 
ftSW&»Jii&2^5phr£;ffij£-r&. V<y^X<0 
*a«^»(i$«7l~*<75phr^)»«-r?>. L(fUfS 

AMW&itii&O . 1-ilphr . AMW 

=5rL j ?< JWIWiWi.tf'^* ? onf^7 x /-/Pat* 

ttttflftRi, tfS^fcr^-ryx^^TSy&tf 
/Sfcti^h Hob >J>f;Hf/>J 9# 

[0043] Jn8i[{i«gSfc!iDBSES(I^#4Tfcllit$ns. 

si*ncoj; o t,z. mttinmrnimo . 5-^4 P h 

H<7)4T'flBffl5il^*^ $«)1~I«J2. 5 P hr(?)EIA5 
#4U^ 

[0044] (Eil3iJ* < iPei£(c^=5:^S.tX/4Jt«ija 

[0045] -mrniz&^x , -r^*> 

Ji. -^flgjtfflti^O . 5-f«j4 phr.eLOif!) 
0. 8~ift2. 5ph rcoMHcO^iXffiffl^it^. ffi 

ojwttfctjv^x. -<k%xs/& tzit-<xiSMm<m^ 

ffl^it. -<XffiJi^J(i^0 . 05-*)3ph r^fiTffi 
ffl^tt^. *^^^t5UXttfflU^#l.3i«'5^^-f7•<o^E 

i>L-<ki&mm*mmzti.&<7)X'$>tiif. -<ximma 
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1 0 0 4 6 ] U« CD&-&f&ft<vMiR&X/mt. Ztltitf 
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